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ABSTRACT 


An  analysis  of  upward-looking  and  sidescan  sonar  data  collected  by  the  Royal  Navy  in  a  series  of 
submarine  voyages  between  1976  and  1996  will  be  carried  out  and  presented  in  an  agreed 
statistical  format  for  comparison  with  US  datasets  in  collaboration  with  Dr.  W.B.  Tucker  III  at 
CRREL  (US/UK  agreements  on  data  presentation).  The  analysed  data  will  be  included  in  an 
international  data  management  system  to  permit  greater  coverage  of  the  Arctic  Basin  for  the 
study  of  changes  to  the  ice  cover  in  response  to  climate  variation. 
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Data  from  years  1976,  1987  &  1991are  have  been  transferred  to  the  NSIDC  database,  inclusive  of 
statistical  analyses  and  we  are  currently  preparing  for  the  transfer  of  the  1996  dataset,  which  corresponds 
closely  to  the  1996  SCICEX  exercise.  The  close  collaboration  with  Dr.  Tucker  at  CRREL  for  the  analysis 
of  the  latter  data  continues  and  we  hope  to  meet  with  our  US  collaborators  in  the  new  year  to  facilitate  the 
submission  of  a  joint  paper  whereupon  data  and  statistical  files  will  subsequently  be  added  to  the  database. 

For  the  coming  year,  we  have  proposed  to  process  an  extensive  dataset  from  1992,  to  match  the  1992  US 
dataset  recently  released  by  the  US  military,  and  a  further  dataset  from  1991  to  complete  the  archiving  for 
this  year.  Both  these  datasets  are  held  as  paper  chart  records  which  required  digitising,  but  the  better  than 
average  positional/time  information  has  facilitated  successful  transfer  of  the  second  of  these  data  sets  into 
useable  formats  for  analysis.  The  additional  information  received  from  the  UK  Hydrographic  has  made  the 
re-analysis  of  earlier  1991  data  desirable  to  bring  it  into  line  with  US/UK  agreements  and  the  new  data 
from  this  year,  though  the  differences  are  relatively  slight.  Statistical  analyses  of  the  new  1991  data  will  be 
carried  out  and  old  data  will  be  reformatted  before  addition  of  the  whole  1991  series  to  the  NSIDC  facility 

The  first  phase  of  the  programme  has  been  carried  out  in  tandem  with  the  preparation  of  (now  completed) 
and  statistical  analysis  of  (in  progress)  the  1996  sonar  data  set  for  comparison  with  the  SCICEX  data  of  our 
US  collaborators.  Two  datasets  collected  using  different  instruments  were  made  available  for  1996  which 
will  provide  us  with  an  opportunity  test  the  efficacy  of  the  instrumentation  with  a  view  to  making  a  better 
estimate  of  likely  error  in  ice  draft  computations.  The  first  part  of  the  analysis  has  been  to  examine 
statistical  parameters  by  degree  of  latitude  for  the  new  instrument  (recorded  digitally)  where  the  data  set 
has  been  subdivided  into  a  Westerly  &  Easterly  series  in  accordance  with  the  sections  specified  in  table  1. 
The  statistical  analyses  for  this  first  phase  are  represented  graphically  and  as  tables  of  parameters  in 
appendix  1.  The  second  phase  of  this  programme  is  to  complete  a  similar  series  of  analyses  for  the  second 
(older)  instrument  where  the  data  are  recorded  as  paper  charts  (manually  digitised  using  a  curve  follower) 
to  examine  a)  the  likely  systematic  bias  introduced  as  operator  error  and  b)  differences  introduced  as  a 
result  of  instrument  error.  These  will  be  reported  on  in  the  next  interim  report 

The  next  phase  of  the  programme,  to  be  carried  out  in  tandem  with  the  processing  of  the  2000  dataset 
dataset  (postponed  from  1999)  as  this  is  released,  and  it  is  envisaged  that  the  completion  of  this  part  of  the 
continuing  study  should  be  completed  in  one  year  subject  to  further  delays  in  the  2000  expedition.  The 
1 992  dataset  includes  more  upward  looking  sonar  data  which  will  be  digitised  as  before  and  analysed  for 
posting  onto  the  NSIDC  database;  this  will  be  completed  within  the  contractual  period. 
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Subsequent  phases  of  the  analytical  programme  will  extract  data  from  the  other  expeditions  listed  as  time 
and  information  permits,  though  it  must  be  said  that  the  earlier  datasets  present  some  technical  problems  as 
a  result  of  the  somewhat  primitive  recording  devices  employed  at  the  time,  which  will  delay  incorporation 
into  the  database.  We  have  entered  into  an  exchange  of  expertise  with  our  US  collaborators  to  facilitate  the 
inclusion  of  this  very  valuable  data  into  the  sonar  database  and  progress  has  been  made  to  allow  for  the 
limitations  of  these  data. 
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APPENDIX  1.  Statistical  Analyses 


TABLE  2.  WEST 
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TABLE  4.  WEST  _ _ _ _ _ _ 

Git  I  Sect  R  Mean  RStDev  I  R  Median  R  Mode  R  Seg  Len  R  Seg  Drt 
73  130  0.537  0.242  0.524  051  58.944  0.523 


74  126  1.592  1.601  1.191  0.031  54.877  1.2 

74  127  1.078  1.176  0.664  0.065  33.206  0.684 


75  124  2.274  3.496  1.018  0  44.058  1.236 

75  125  1.588  1.699  1.111  “  0.079  65.572  1.194 

75  126  1.163  L28  0.782  0.037  56.032  0.888 


76  122  1.422  1.304  1.033  0.088  43.467  1.137 

76  1  23  1.858  L891  1.231  0.046  50.679  1.445 

76  147  L465  2034  075  0.284  32.309  0.782 

76  149  T556  1  741  0998  0.694  56.607  1.241 


78  116  L853  2714  1221 1.1  48767  1.395 


79  197  3.401  2.012  2.979  2.446  75.04  2.871 

79  198  2525  1219  2374  2518  72.317  2.175 

79  199  1.878  1.485  1.416  1.096  42.054  1.344 


80  55  1.631  1.874  0.984  0.044  56.687  0.971 

80  56  1.306  1.444  0.907  0.563  89.292  0.869 

80  57  0983  1794  0  754  0024  238.521  0726 

80  58  0847  1269  0677  0.024  123.668  0.489 

80  59  L96  2321  1281  0005  3525  1.067 

80  112  3.663  2.286  3.221  26  709  2.691 

80  195  0551  2727  2915  2795  84.538  2489 

80  196  2944  127  2618  0092  70947  2261" 


81  61  3.208  2.576  2.471  1.718  89.452  2.305 

81  62  2  7  58  2076  1.545  0.351  50.32  1.293 

81  160  2915  2341  2.316  1.353  70.974  1.886 

81  161  37  31  27  27  2661  1205  60929  2.081 

81  192  129  1762  173  123  4  2521  1.745 

81  193  2749  1298  1  791  1.519  55.754  1  766 

81  194  2633  2118  2276  2499  55.29  2.213 
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TABLE  9  EAST 
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TABLE  10  EAST 


Hit  I  Sect  I  R  Mean  R  StDev  R  Median  R  Mode  R  Seg  Len  R  Seg  Drt 
fi  133  Toi3  0.741  0.864  0.329  50.393  0.822 


73  38  0.732  0.65  0.593  0.402  63.012  0.527 

73  39  0519  0.298  048  0.403  42.466  0.481 


74  40  0.841  0.834  0.593  0.305  58.771  0.667 

74  41  1.303  0.371  1.303  1.308  65.272  1.348 


75  42  1.111  0.393  1.113  1.002  129.355  1.153 

75  43  V25Q  0382  1.254  1.205  100.184  1.283 

75  44  1739  0372  1.245  1.317  39.504  1.349 


76  45  1.139  0.781  0.941  0.3  28.764  1.181 

76  46  0489  0.465  0.435  0.307  18.026  0.48 


77  47  0.403  0.232  0.366  0.259  20.787  0.378 

77  48  0.374  0.221  034  0.254  19.97  0.371 


78  49  0.417  0.225  0.399  0.301  26.136  0.434 

78  50  0398  023  0371  0.301  19.882  0.409 


79  51  1.506  1.348  1.073  0.122  39.267  1.04 

79  52  Z95  2.809  2.146  0.023  66.315  1.237 
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